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doi:10.1016/j.asjsur.2011.11.002Summary Objective: The aims of the study were to assess factors responsible for the reduc-
tion of preoperative anxiety in patients undergoing breast and abdominal surgeries. In partic-
ular, we investigated whether question prompt lists (QPL), patients’ knowledge, or the
communication skills of surgeons had effects on anxiety reduction.
Methods: Patients were randomly assigned to QPL and control groups. Anxiety was assessed on
the State Trait Anxiety Inventory.
Results: Both groups showed significant reduction in anxiety between initial consultation and
one day prior to surgery, with QPL patients showing a trend towards a greater reduction of
anxiety after surgery and a significant reduction at the first outpatient follow-up. Satisfaction
with consultation and the doctor’s ability to answer questions concerning diagnosis, and treat-
ment were significantly associated with anxiety reduction.
Conclusion: Effective anxiety reduction hinged on doctors’ communication abilities and
patients’ satisfaction with the consultation.
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reserved.of Psychiatry, Singapore General Hospital, Outram Road, Singapore 169608.
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Table 1 Question prompt list.
What is the diagnosis of my condition?
If the diagnosis is cancer
 What is the stage of my cancer?
 If we get rid of the cancer, what are the chances of
recurrence?
What will happen to me during surgery?
Are there any dangers/risks during surgery?
How long do I have to remain in hospital after surgery?
How much pain will I experience after surgery?
What other treatments will I need in addition to the
surgery?
What are my chances of recovery?
Will my condition affect my ability to work or perform other
activities?
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Studies indicate that the communication between patients
and their doctors during consultations is generally poor.1e3
Maguire and Pitceathly cite various deficiencies in doc-
torepatient communication.4 Moreover, doctors often do
not check how well their patients have understood the
information given, and have observed that even when
doctors provide information, they do so in an inflexible
manner and tend to ignore what the individual patient
wants to know.5 Unsatisfactory consultations lead to patient
dissatisfaction, and in worst cases, may lead to misunder-
standings, and even litigation.6 In surgical patients, poor
doctorepatient communication leaves unanswered ques-
tions about the diagnosis, intervention and postoperative
care, and may contribute to pre and postoperative anxiety.
Conversely, communication could be enhanced when
patients are given opportunities to clarify doubts on matters
of greatest concern to them.7
To assist patients ask questions, some researchers have
used question prompt lists (QPL) during the course of
surgical consultation.8e10 A QPL is a structured set of
questions to remind patients to seek answers from their
doctors. McJannett and colleagues found QPL to be simple
and inexpensive, and by obtaining answers to their ques-
tions, patients were less likely to be fearful of surgery.7,11
The aims of the present study were to assess the factors
responsible for reducing preoperative anxiety in a tertiary
general hospital. We hypothesized that patients who had
better knowledge of their pre and postoperative surgical
care and who used the QPL would have less pre and post-
operative anxiety. To the best of our knowledge, such
interventions have not been previously studied in Southeast
Asia.
2. Materials and methods
2.1. Inclusion criteria
Patients should be between the ages 18 and 65 years, had
been scheduled for surgery and were able to read the
English or the Mandarin version of the question prompt list.
2.2. Exclusion criteria
We excluded those whose condition was terminal or in
whom the tumor was so extensive as to be inoperable, and
for whom no surgery was being offered. Those unable to
read English and Mandarin were not recruited.
2.3. Methodology
Patients meeting the inclusion criteria were randomly
assigned to either the experimental (QPL group) or the
control group. The participants were asked to select one
out of 10 envelopes. Five envelopes contained slips of
paper stating “test” and the other five contained slips of
paper stating “control”. We initially intended to recruit
patients scheduled for head and neck, abdomen, and
breast operations, but decided to concentrate on abdomenand breast patients as these two groups yielded the highest
number of patients. The study was approved by the hospi-
tal’s Institutional Review Board.
The QPL group were shown a list of common questions
(compiled by the researchers) which they could use for
seeking clarification from their surgeons. A sample of the
QPL is appended in Table 1. The QPL served as a guide, and
patients were at liberty to ask additional questions of their
own. The purpose was to encourage clarification of doubts
about the operation and postoperative care, thus forming
the basis for anxiety reduction.
Although the surgeons would have already given expla-
nations to both experimental and control group on the
indications, nature, and postoperative care of the intended
operations, the purpose of the study was to assess whether
the use of QPL conferred any added advantage in reducing
preoperative, or to some extent, postoperative anxiety.
The opportunity to ask questions from the prepared list
would arise during the ward round in the course of
admission, usually one day before the scheduled operation.
The time interval between the initial consultation when
patients were informed about the need for surgery to the
time they were admitted for surgery ranged between 1 and
3 weeks.
The psychiatrist investigator on the team performed
independent clinical assessments of a random selection of
about one in five patients and checked that the forms were
correctly filled. He was initially blinded to the patients’
scores on an anxiety questionnaire, the State-Trait Anxiety
Inventory (STAI).12 The STAI are self-rated anxiety scales
which comprise the State Anxiety scale (STAI Y-1) and the
Trait Anxiety scale (STAI Y-2). The STAI Y-1 evaluates feel-
ings of apprehension, tension, nervousness, and worry,
which increase in response to physical danger and psycho-
logical stress. The STAI Y-2 measures trait anxiety, a rela-
tively stable predisposition of an individual to being anxious.
These scales have been extensively used by researchers
studying anxiety in patients with physical conditions. The
research coordinator met with the patients on four separate
occasions.
2.3.1. Encounter time 1
The research coordinator approached patients who had
been scheduled for surgery. Those patients randomly





Male 27 (23.7) 30 (25.9) 0.702
Female 87 (76.3) 86 (74.1)
Mean age, (y), SD 49.34 (8.98) 48.70 (10.30) 0.614
Educational level, n (%)
No formal education 5 (4.4) 5 (4.3) 0.945
Primary 23 (20.2) 22 (19.0)
Secondary 52 (45.6) 49 (42.2)
Postsecondary/Tertiary 34 (29.8) 40 (34.5)
Monthly income, $ (%)
<1000 36 (37.9) 29 (33.0) 0.361
1000e2999 36 (37.9) 31 (35.2)
3000e5999 19 (20.0) 27 (30.6)
6000 4 (4.2) 1 (1.2)
Employment, n (%)
Retired 8 (7.1) 11 (9.5) 0.627
Self-employed 8 (7.1) 10 (8.6)
Part-time 6 (5.3) 12 (10.3)
Unemployed 35 (31.0) 32 (27.6)
Full-time 56 (49.6) 51 (44.0)
Abdominal, n (%)
Cancer 30 (52.6) 30 (46.2) 0.475
Noncancer 27 (47.4) 35 (53.8)
Breast, n (%)
Cancer 34 (59.6) 34 (66.7) 0.451
Noncancer 23 (40.4) 17 (33.3)
Reduction of preoperative anxiety 177selected to receive the QPL were shown a list of questions
they could ask their doctors prior to surgery. The control
groups were given the usual information concerning
admission procedures. Anxiety in both QPL and control
groups were rated using the STAI.
2.3.2. Encounter time 2
One day before surgery, during the ward round QPL patients
were encouraged to use the QPL to ask their doctors
questions concerning their illness and forthcoming surgery.
The anxiety levels in both QPL patients and controls were
again rated after meeting their doctors. Both groups were
asked about knowledge of their diagnosis, whether discus-
sion with their doctor covered all the questions they had
wanted to ask, whether they had unanswered questions
concerning diagnosis, operation, and postoperative care
following the ward round. Subjective knowledge of diag-
nosis, operative, and postoperative procedures were
recorded, although the patients’ actual knowledge was not
formally tested.
Patients were asked to rate on a 10-point Likert scale,
their satisfaction with their consultation, and whether the
doctor was able to answer all their questions. They were
asked for their opinion concerning the QPL, i.e., whether it
was useful, and whether they believed the QPL helped
them to communicate with their doctor.
2.3.3. Encounter time 3
One to four days postoperatively, anxiety levels were again
measured in both groups.
2.3.4. Encounter time 4
The research coordinator met with patients a final time
when patients returned to the outpatient clinics for their
first postoperative follow-up appointment. Patients were
asked to rate their anxiety level.
2.4. Statistical analysis
2.4.1. Calculation of sample size
It was postulated that 45% of the control group and 20% of
the QPL group would remain anxious postoperatively. A
sample size of 50 in each group would have a power of 80%
with a two-sided test to achieve a statistically significant
result.
2.4.2. Analysis
All statistical analyses were performed using SPSS 17.0
(SPSS Inc., Chicago, USA).
Differences in quantitative demographical variables
between the QPL and control groups were assessed using
parametric two-Sample t test when normality and homoge-
neity assumptions were satisfied, otherwise the nonpara-
metric Mann Whitney U test was used. Chi-square or Fisher
Exact tests were performed for differences in qualitative
variables. A repeated measurement analysis was performed
on the percentage change in STAI scores for Encounter
times 2e4 from the baseline Encounter time 1 when
comparing the two groups, adjusting for age, gender,
educational level, STAI, and operation site. To determine
which items of the questionnaire (on knowledge ofdiagnosis, what their surgery entailed, and what would take
place postoperatively and whether they had unanswered
questions prior to operation) affected the participants’
level of anxiety at Encounter time 2, a linear regression
analysis adjusting for age, gender, educational level, STAI
was performed. The above multivariate analyses were also
performed for the site-subgroups. Within-group analysis of
pre and postoperative anxiety status was assessed using the
McNemar test. Odds ratios with 95% confidence intervals
(CI) will be presented. Statistical significance was set at
p value of 0.05.
3. Results
A total of 230 patients (114 QPL and 116 controls) were
recruited. They had a mean age of 49.0 years (SDZ 9.6). Of
these, 226 patients completed at least the first two inter-
views (112 participants from the QPL group, 114 from the
control group). Two hundred and seven patients completed
all of the four required interviews (101 from the QPL group,
and 106 from the control group). The demographic char-
acteristics of the patients are appended in Table 2, which
shows that the two groups are comparable. There were no
statistically significant differences in educational level of
both groups of patients. Among those who were adminis-
tered the QPL, only 4% had received no education, 20%
received primary school education (i.e., from ages 6 to 12),
178 L. Lim et al.45% had received secondary school education (from ages 13
to 16 years), and about 30% had received postsecondary
education (preUniversity) or tertiary (University or Poly-
technic) education.
In the abdominal group there were 58 patients who had
cancer, 63 with noncancer diagnoses. Of the breast patients
72 had cancer, 41 had benign tumors. We managed to
accrue seven patients with head and neck cancer and seven
without. Owing to the relatively small number of head and
neck patients we decided not to include them in the data
analysis.
Table 3 demonstrates statistically significant reductions
in anxiety at Encounter time 2 compared to Encounter
time 1. These reductions were evident for both abdominal,
and breast surgery patients regardless of QPL or controls.
However for the breast QPL patients, anxiety scores were
reduced to a greater extent than compared to controls (p <
0.001).
In Table 4, comparing reduction in anxiety over the three
periods, the combined (breast and abdominal surgery)
patients administered with QPL (vs. controls) showed
significant reduction at time 4 (pZ 0.010). Mirroring this
reduction, was the significantly reduced anxiety at time 4
for breast QPL patients (pZ 0.042). Anxiety reduction at
time 3 for breast QPL administered patients approached
significance (pZ 0.054).
We then examined factors contributing to change in
anxiety for the combined group of breast and abdominal
surgery patients, using linear regression analysis, adjusting
for intervention, site, age, sex, educational level and
STAI scores at time 1. Satisfaction with the consultation
(pZ 0.020), the ability of the doctor to answer all the
patients’ questions (pZ 0.035), leaving no unanswered
questions about the operation, (pZ 0.029) were significant
predictors of anxiety reduction. Preoperative knowledge
of diagnosis just failed to reach significance (pZ 0.070).
No unanswered questions about postoperative care or no
unanswered questions about diagnosis (p> 0.05) and
knowledge about what was going to happen during surgery
were not significantly predictive (pZ 0.143) of anxiety
reduction.
Upon subgroup analysis by site, significant predictors of
anxiety reduction for the breast surgery patients were
knowledge about what was going to happen during surgery
(pZ 0.032), no unanswered questions about diagnosis
(pZ 0.003) and “satisfactory discussion with my doctor”
(pZ 0.001). Preoperative knowledge of diagnosis did not
predict anxiety reduction for breast patients. There were
no associations between educational levels and knowledgeTable 3 STAI scores at Encounter time 1 and 2: within groups,
Time 1
All participants QPL (nZ 112) 46.8 (14.1)
Control (nZ 114) 45.4 (13.4)
Abdominal QPL (nZ 56) 42.6 (11.8)
Control (nZ 64) 41.8 (13.6)
Breast QPL (nZ 56) 51.0 (15.0)
Control (nZ 50) 50.0 (11.8)
Values are mean (SD).of what surgery entailed (p> 0.05), and satisfaction with
consultation (p> 0.05). Instead, those with no formal
education (tZ 3.433, 95% CI 0.315e1.164, pZ 0.001) and
primary level education (tZ 2.489, 95% CI 0.06e0.567,
pZ 0.013) were more likely to report that discussion with
their doctors covered all the questions they wanted to
ask.4. Discussion
It is well established that effective patient education can
reduce preoperative anxiety.13,14 Anxiety levels were
highest during Encounter time 1 after patients were
informed of the diagnosis and the need for surgery.
Statistically significant reduction in anxiety occurred
between times 1 and 2. But the QPL group were marginally
less anxious compared to the controls, although this was
not statistically significant. Our view is that armed with
a list of questions to ask, the QPL patients were more
prepared to ask possibly better quality, more in-depth
questions compared to the controls, hence eliciting more
detailed, and more satisfying responses from their doctors.
Although patients did not attribute usefulness to the QPL
they might not have realised that there might be subtle
benefits from this exercise.
During the intervening period of time from diagnosis to
operation, patients could have consulted friends and rela-
tives, researched in books or the internet, and found out
more about their diagnosis and treatment. We found that
patients from all educational levels consulted the internet
for information (p< 0.05), whereas those attaining only
primary level education were significantly more likely to
turn to books (pZ 0.02). This may indicate that those with
higher education were more internet savvy and were
prepared to use electronic media for information, but
regardless of how the information was obtained, acquisition
of knowledge resulted in increased confidence and reduc-
tion of anxiety.
Apart from obtaining information independently, it
seemed more likely that satisfaction with the consultation
played an even greater role in anxiety reduction. Abdom-
inal and breast patients in both QPL and control groups
reported that the doctor’s ability to answer all their ques-
tions was anxiolytic. Similarly, patients whose anxieties
were reduced tended to report that discussion with their
surgeons resolved all their uncertainties. Conversely, there
was a trend for the combined breast and abdominal
QPL group to be less anxious preoperatively. However,subgrouped by site.
Time 2 Difference (95% CI) p
41.4 (11.9) 5.4 (3.6, 7.2) <0.001
42.0 (11.1) 3.4 (1.9, 4.9) <0.001
38.9 (11.8) 3.7 (1.2, 6.2) 0.005
39.2 (10.7) 2.6 (0.4, 4.8) 0.019
43.9 (11.6) 7.2 (4.6, 9.7) <0.001
45.6 (10.5) 4.4 (2.4, 6.4) <0.001
Table 4 Between group comparisons subgrouped by site in percentage reduction in anxiety at Encounter times 2, 3 and 4 with
reference to Encounter time 1.
Period QPL group Control Difference (95% CI) p
All participants Time 2 -9.9 (23.9) -5.9 (23.7) -4.0 (-8.8, 0.7) 0.097
Time 3 -13.7 (33.6) -9.5 (32.9) -4.2 (-10.7, 2.3) 0.125
Time 4 -20.4 (30.8) -12.7 (31.4) -7.7 (-13.6, -1.8) 0.010
Abdominal Time 2 -8.6 (23.2) -4.9 (24.8) -3.7 (-11.3, 3.0) 0.341
Time 3 -9.0 (33.5) -7.3 (34.6) -1.7 (-12.5, 9.2) 0.626
Time 4 -19.7 (28.1) -13.4 (29.7) -6.3 (-15.1, 2.5) 0.225
Breast Time 2 -8.5 (19.5) -5.0 (17.0) -3.5 (-9.5, 2.5) 0.253
Time 3 -17.8 (23.6) -11.5 (21.2) -6.3 (-13.7, 1.0) 0.054
Time 4 -22.0 (25.7) -14.3 (23.8) -7.7(-15.8, 0.4) 0.042
For all participants, site was also added as a covariate for adjustment. Values are mean (SD) % change.
Time 2Z adjusted for age, sex, and educational level compared with Encounter time 1; time 3Z adjusted for age, sex, educational level,
pain score compared with Encounter time 1; time 4Z adjusted for age, sex, and educational level compared with Encounter time 1.
Table 5 Predictors for percentage change of anxiety at
Encounter time 2 with reference to Encounter time 1 for all
participants.
B (95% CI) p*
I am satisfied with the
consultation
-2.2 (-4.0, -0.4) 0.020
The doctor was able to answer
all my questions
-1.9 (-3.8, -0.14) 0.035
The QPLs were useful -0.8 (-3.0, 1.4) 0.462
I believe the QPL helped me
communicate with my doctor
-1.6 (-3.9, 0.7) 0.178
Preoperative knowledge of
diagnosis
-1.7 (-3.5, 0.14) 0.070
Knowledge about what is going
to happen during surgery
-1.3 (-3.1, 0.5) 0.143
Knowledge about what is going
to happen after the surgery
-0.1 (-1.4, 1.3) 0.895
Total knowledge -0.4 (-1.1, 0.24) 0.212
Discussion with my doctor -1.7 (-1.9, 5.4) 0.352
No unanswered questions about
diagnosis
-2.5 (-5.8, 0.8) 0.128
No unanswered questions about
operation
-3.7 (-7.0, -0.4) 0.029
No unanswered questions about
postoperative care
-0.7 (-3.9, 2.5) 0.668
Outcome of discussion with
doctor
-1.0 (-2.1, 0.13) 0.082
*Adjusted for intervention, site, age, sex, educational level.
QPLZQuestion Prompt List.
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individually.
This could be attributed to the individual group’s sample
sizes being too small to allow any significant differences to
show up. Notwithstanding, the breast patients who were
given QPL showed a significant drop in anxiety at Encounter
time 4 when compared with time 1. The precise reasons are
unclear, although we can postulate that with Encounter
time 4 representing the first postoperative outpatient visit,
marked anxiety reduction at this stage compared to
Encounter time 1, could be attributed to awareness of
tumor removal and satisfaction with the results of surgery.
Breast patients’ anxiety reduction were also significantly
related to knowledge of what was going to happen during
surgery (pZ 0.032), satisfaction with the surgical consul-
tation (pZ 0.001), the doctor’s ability to answer all the
patients’ questions (pZ 0.002), no further unanswered
questions (p< 0.001), and no unanswered questions about
diagnosis (pZ 0.003).
In the case of the abdominal group, results from intra-
abdominal procedures could not be readily perceived unlike
in the case of a breast lump. In contrast to the breast
patients, the abdominal group did not rate preoperative
knowledge of diagnosis, or knowledge about what would be
happening during surgery to be significant in reducing
anxiety. It is possible such knowledge could have added
to anxieties rather than decreased them, an example of
knowledge triggering more anxiety.
Patients scheduled for abdominal surgery were more
likely to retain unanswered questions (pZ 0.60). It is likely
that these patients felt that discussion with their doctor did
not sufficiently cover all that they wanted to ask, leaving
perhaps, some unanswered questions after consultation. In
both groups of patients, knowledge of postoperative care
did not reduce anxiety. Perhaps information about post-
operative management was not sufficiently stressed in the
preoperative setting.
Significant anxiety reduction in both the QPL and control
groups in the time interval between initial consultation and
surgery was attributable to a great extent to a satisfactory
consultation, with additional sources of knowledge from
books, friends, family and the internet. This reduction
could have arisen because patients had time to process the
information they received from their doctors, and fromother sources. Whereas, the administration of QPL prior to
surgery and the measurement of anxiety soon after it’s use
after ward round may not have allowed sufficient time for
the QPL to influence anxiety levels. Notwithstanding, it is
important to stress that information from alternative
sources cannot be a substitute for good doctorepatient
communication.
We cannot be absolutely certain that QPL patients are
less reluctant about raising their concerns with their
surgeons compared to the control group. In fact, patients
perceived the QPL as not so helpful (see Table 5). However,
it still does not negate the importance of the study in
180 L. Lim et al.assessing whether a simple intervention, for example, the
QPL which has received favorable reports from mainly
Western patients would be similarly welcomed in a South-
east Asian country. Our study shows that doctors’ inter-
personal skills far outweighed the usefulness of the QPL.
As for whether increased frequency of contact with the
researchers reduced patients’ anxiety, we have no conclu-
sive evidence that this is the case. Our breast patients
showed a trend towards anxiety reduction postoperatively
at time 3 (see Table 4). In the final analysis, good commu-
nication skills and the ability to anticipate what patients
needed to know concerning their diagnosis, their treat-
ment, and their intra and postoperative care played an
important role in anxiety reduction. Perhaps for breast
patients, most of whom had cancer, knowledge that their
cancer had been surgically removed contributed to a large
extent to anxiety reduction at their postoperative outpa-
tient visit at time 4 (Table 4).Acknowledgments
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